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BROADCASTING UNIT TO BROADCAST DISTRIBUTIVE INTERACTIVE 
SERVICES IN AN ACCESS NETWORK 

The present invention relates to a broadcasting unit as defined in the non- 
5 characteristic part of claim 1 and an access network including such broadcasting 
units as defined in the non-characteristic part of claim 4. 

Such a broadcasting unit and access network are already known in the 
art, e.g. from the United States Potent US 5,557,316, entitled ^System for 
Distributing Broadcast Television Services Identically on a First Bandv/idth Portion 

10 of a Plurality of Express Trunks and Interactive Services Over a Second Bandwidth 
Portion of Each Express Trunk on a Subscriber Demand Basis'. Therein, an 
interactive television information system is described wherein each broadcasting 
unit, named headend in the cited US Patent, broadcasts fixed television channels 
via a first bandwidth portion and broadcasts selected television channels in 

15 response to subscriber requests via a second bandwidth portion. The television 
channels selected in response to subscriber requests and broadcasted via the 
second bandwidth portion are selected amongst all television channels supplied 
to an input of the headend or broadcasting unit, A drawback of the known 
interactive television information system is that all television channels have to be 

20 supplied to inputs of all broadcasting units in the access network. Even if none of 
the subscribers served by a broadcasting unit request a certain television channel, 
this channel will be available at the input of this broadcasting unit. Consequently, 
a significant amount of the transfer capacity of the links in the known access 
network is inefficiently used to transfer television channel information that is not 

25 requested by the subscribers to the broadcasting units that serve these 
subscribers. 

An object of the present invention is to provide a broadcasting unit and 
• access network similar to the known one, but which allow to more efficiently use 
the transfer capacity of links in the access network. 
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According to the invention, this object is achieved by the broadcasting unit 
defined by claim 1 and the access network defined by claim 4. 

Indeed, broadcasting units according to the present invention can be 
arranged in a multi-level topology. A central broadcasting unit receives all 
5 television channels at its input and may be connected to second level 
broadcasting units via links that can carry a limited number of television 
channels. The second level broadcasting units are located closer to the 
subscribers and are of the type defined by claim 1 . Upon request of one of the 
subscribers, a second level broadcasting unit either broadcasts a television 

10 channel if it is available at its input or requests the central broadcasting unit to be 
provided with the requested television channel. Summarising, according to the 
present invention, a multi-level topology of broadcasting units wherein not all 
television channels are permanently supplied to all broadcasting units in the 
access network, reduces the access network resource occupancy significantly 

15 without affecting the quality of service vis-a-vis the subscribers. 

Moreover, since the access network does not need the capability to 
transfer all television channels that are offered to a subscriber to the 
broadcasting unit that serves this subscriber, the number of television channels 
that can be offered to a subscriber in systems wherein the present invention is 

20 implemented is higher than in the prior art system. 

It is to be noticed that the term 'comprising', used in the claims, should 
not be interpreted as being limitative to the means listed thereafter. Thus, the 
scope of the expression 'a device comprising means A and B' should not be 
limited to devices consisting only of components A and B. It means that with 

25 respect to the present invention, the only relevant components of the device are A 
and B. 



• claims, should not be interpreted as being limitative to direct connections only. 
Thus, the scope of the expression 'a device A coupled to a device B' should not 
30 be limited to devices or systems wherein an output of device A is directly 



Similarly, it is to be noticed that the term 'coupled', also used in the 
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connected to an input of device B. It means that there exists a path between an 
output of A and an input of B which nnay be a path including other devices or 
means. 

An additional feature of the broadcasting unit according to the present 
5 invention is defined by claim 2. 

In this way, when using a standard zapping protocol for second type 
request information sent from a broadcasting unit close to the subscribers to a 
more central broadcasting unit, the central broadcasting unit can be 
implemented by a known broadcasting unit, such as the ones described for 
10 instance in the already mentioned United States Patent US 5,557,316. 

An alternative additional feature of the broadcasting unit according to the 
present invention is defined by claim 3. 

In this way, when using a standard signalling protocol for second type 
request information sent from a broadcasting unit close to the subscribers to a 
15 central broadcasting unit, the central broadcasting unit can be implemented by a 
known broadband switching node. Such a broadband switching node is capable 
of interpreting the standard signalling protocol. 

The above mentioned and other objects and features of the invention will 
become more apparent and the invention itself will be best understood by 
20 referring to the following description of an embodiment taken in conjunction with 
the accompanying drawings wherein: 

Fig. 1 illustrates the architecture of an embodiment of the known access 
network ACCESS NETWORK' wherein interactive distributive sen/ices are 
broadcasted; 

25 Fig. 2 illustrates the architecture of an embodiment of the access network 

ACCESS NETWORK according to the present invention wherein interactive 
distributive services are broadcasted; and 

Fig. 3 is a functional block scheme of an embodiment of the broadcasting 
unit BCU2 according to the present invention. 
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The known access network ACCESS NETWORK' drawn in Fig. 1 contains 
several broadcasting units similar to the broadcasting unit BCUl that is drown. 
To each of these broadcasting units N television channels TVl, TV2, TV3, TVN 
are supplied and each of the broadcasting units serves a number of user 
5 terminals. The broadcasting unit BCUl for example is bi-directionally coupled to 
the user terminals UTl, UT2 and UT3 to be able to broadcast television channels 
thereto via a downlink and to receive channel request information therefrom via 
an uplink, 

in the access network ACCESS NETWORK' of Fig, 1, N television channels 

10 TVl, TV2, TV3, TVN can be selected by each subscriber. When selecting a 
television channel, the user terminal UTl, UT2 or UTS of the subscriber sends 
request information indicative for the selected television channel via the uplink to 
the broadcasting unit BCUl that serves this user terminal UTl, UT2 or UTS. For 
upstream transmission of the channel request information, the user terminal UTl, 

15 UT2 or UTS uses a standard zapping protocol, like for example the ISO DSM-CC 
channel change protocol. The broadcasting unit BCUl is able to interpret this 
standard zapping protocol, and upon receipt of the channel request information 
selects the requested television channel amongst the N channels TVl , TV2, TVS, 
TVN supplied to its input and broadcasts this television channel over the 

20 downlink towards the user terminals UT1, UT2 and UTS served by this 
broadcasting unit BCUl . This downlink typically has a limited capacity so that the 
broadcasting unit BCU cannot permanently broadcast all television channels 
TVl , TV2, TVS, TVN towards the user terminals UTl , UT2 and UTS. 

The just described working of the known interactive television channel 

25 distribution system requires that all television channels TVl, TV2, TVS, TVN 
that can be selected by the subscribers are permanently supplied to inputs of all 
broadcasting units in the access network ACCESS NETWORK'. To offer each 
. subscriber the choice over N television channels TVl, TV2, TVS, TVN the links 
towards each broadcasting unit need at least the capacity to transfer these N 

30 television channels. In case some links in the known access network ACCESS 



NETWORK* do not permanently have this capacity, the limited transport capacity 
of the links towards the broadcasting units puts constraints on the number of 
television channels that can be selected by the subscribers. 

The access netvs/ork ACCESS NETWORK drawn in Fig. 2 contains a central 
5 broadcasting unit BCUl, broadcasting units BCU2 and BCU3 located close to 
the subscribers, and user terminals UTl, UT2, UTS, UT4 and UTS. To an input of 
the central broadcasting unit BCUl, the N television channels TVl, TV2, TVS , 
TVN are supplied and this central broadcasting unit BCUl is coupled bi- 
directionally to the broadcasting units BCU2 and BCUS via up- and downlinks. 

10 The downlinks between the central broadcasting unit BCUl and the broadcasting 
units BCU2 and BCUS have a limited capacity. These links are supposed to be 
able to carry at most four television channels. In the drawing Fig. 2, the central 
broadcasting unit BCUl supplies the television channels TVl, TV2, TVS and TV4 
to the broadcasting unit BCU2, and supplies the television, channels TVl, TV4, 

15 TVS and TV7 to the broadcasting unit BCUS. The broadcasting unit BCU2 is bi- 
directionally coupled to the user terminals UTl, UT2 and UTS whereas the 
broadcasting unit BCUS is bi-directionally coupled to the user terminals UT4 and 
UTS. These bi-directional couplings in the access network ACCESS NETWORK 
drawn in Fig. 2 are realised through separate up- and downlinks but it is evident 

20 that this is not necessary for implementation of the present invention. The 
downlinks towards the user terminals UTl, UT2, UTS UT4 and UTS are supposed 
to have a capacity of at most three television channels. At the moment 
considered in Fig. 2, the broadcasting unit BCU2 downstream broadcasts 
television channels TVl and TV2 towards the user terminals UTl, UT2 and UTS, 

25 and broadcasting unit BCUS is supposed to broadcast television channels TVl 
and TVS towards the user terminals UT4 and UTS. Via the uplink towards the 
broadcasting unit BCU2, user terminal UTl requests television channel TVS and 
• user terminal UT2 request television channel TV6. 

To explain the working of the broadcasting units BCU2 and BCUS in 

30 accordance with the present invention, the functional components of 



broadcasting unit BCU2 are drawn in Fig. 3. Between an input terminal whereto 
the downlink from the central broadcasting unit BCUl is connected and an 
output terminal whereto the downlink towards the user terminals UTl, UT2 and 
UT3 is connected, the broadcasting unit BCU2 includes the cascade coupling of 
a channel selector CHANNEL SELECTOR and a channel broadcasting unit 
CHANNEL BROADCAST. Between an input terminal whereto the uplink from the 
user terminals UTl, UT2 and UTS is connected and an output terminal whereto 
the uplink towards the central broadcasting unit BCUl is connected, the 
broadcasting unit BCU2 contains the cascade coupling of a channel request 
receiver REQUEST RX, a channel request handler REQUEST HANDLER, a channel 
request generator REQUEST GENERATOR and a channel request transmitter 
REQUEST TX. The channel request handler REQUEST HANDLER is coupled via an 
output to a control input of the channel selector CAHANNEL SELECTOR. 

The channel request receiver REQUEST RX in broadcasting unit BCU2 
receives the request from user terminal UTl for television channel TVS and the 
request from user terminal UT2 for television channel TV6, This request 
information is supplied to the channel request handler REQUEST HANDLER 
which detects that the requested television channel TVS is available at its input 
and therefor controls the channel selector CHANNEL SELECTOR to select 
television channel TVS in addition to television channels TVl and TV2 for 
broadcast towards the user terminals UTl, UT2 and UTS. The channel 
broadcasting unit CHANNEL BROADCAST consequently broadcasts television 
channels TVl, TV2 and TVS over the downlink towards the user terminals UTl, 
UT2 and UTS. The channel request handler REQUEST HANDLER further detects 
that the requested television channel TV6 is not available at the input of 
broadcasting unit BCU2 and therefor instructs the channel request generator 
REQUEST GENERATOR to ask the central broadcasting unit BCUl to supply 
. television channel 7V6 to the broadcasting unit BCU2. The channel request 
generator REQUEST GENERATOR in accordance with the ISO DSM-CC channel 
change protocol generates request information indicating that the broadcasting 



unit BCU2 wishes to receive television channel TV6 at its input and this request 
information is transmitted by the channel request transmitter REQUEST TX over 
the uplink towards the central broadcasting unit BCUl. In the central 
broadcasting unit BCUl, the request from the broadcasting unit BCU2 is 
5 interpreted and instead of the television channels TVl, TV2, TVS and TV4, the 
central broadcasting unit BCUl transfers the television channels TVl, TV2, TV3 
and TV6 via the downlink between the central broadcasting unit BCUl and 
broadcasting unit BCU2 towards the latter broadcasting unit BCU2. As soon as 
the broadcasting unit BCU2 receives the requested television channel TV6 at its 

10 input, the channel request handler REQUEST HANDLER instructs the channel 
selector CHANNEL SELECTOR to select television channel TV6 instead of 
television channel TVl, so that the channel broadcasting unit CHANNEL 
BROADCAST now broadcasts television channels TV6, TV2 and TV3 towards the 
user terminals UTl, UT2 and UT3 thus fulfilling the wishes of all subscribers. 

15 It is noticed that since in the access network ACCESS NETWORK of Fig. 2 

the same zapping protocol is used for the transmission of requests from the 
broadcasting unit BCU2 to the central broadcasting unit BCUl as is used in the 
access network ACCESS NETWORK' of Fig. 1 for the transfer of requests from the 
user terminals UTl, UT2 and UTS to the broadcasting unit BCUl, the central 

20 broadcasting unit BCUl in Fig. 2 can be realised by the broadcasting unit BCUl 
of Fig. 1 . Existing broadcasting units in other words can be reused when 
implementing the present invention. Evidently, this may reduce the time to market 
of the present invention. 

Although a standard zapping protocol like the ISO DSM-CC channel 

25 change protocol is used in the above described embodiment of the invention for 
communication between the user terminals UTl, UT2, UTS, UT4, UTS and the 
broadcasting units BCU2 and BCU3 on the one hand, and for communication 
. between the broadcasting units BCU2 and BCU3 and the central broadcasting 
unit BCUl on the other hand, it should be remarked that the applicability of the 

30 present invention does not require the use of any particular protocol for transfer 
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of the channel request infornnation. In case the central broadcasting unit BCUl is 
a broadband switch node, it is advantageous to use for the channel requests sent 
from the broadcasting units BCU2 and BCU3 towards the central broadcasting 
unit BCUl a standard signalling protocol, like for instance the ITU-T Q.2931 
5 protocol or the ATM Forum 3.1 or 4.0 signalling. This is so because existing 
broadband switch nodes are able to interpret these standard signalling protocols 
so that the central broadcasting unit BCUl can be realised by an existing 
broadband switch thus allowing fast deployment of the present invention, even in 
existing access networks. 

10 Yet another remark is that the applicability of the invention is not reduced 

to telecommunication systems with a particular physical transmission medium or 
wherein any particular physical layer transmission protocol is used. The invention 
in other words can be applied in any access system, irrespective of the fact 
whether the distributive services are provided over twisted pair cables, coaxial 

15 cables, optical fibres, radio links, satellite links, or the like, and irrespective of the 
physical layer protocol (e.g. ADSL - Asymmetric Digital Subscriber Line) that is 
used to represent the bits on the transmission link. 

It is also noticed that although the above described embodiment of the 
invention contains a two-level hierarchy of broadcasting units, applicability of the 

20 present invention is extendable to any access network wherein broadcasting units 
are arranged in a hierarchy with more than two levels. 

Furthermore, it is remarked that an embodiment of the present invention is 
described above in terms of functional blocks. From the functional description of 
these blocks it will be obvious for a person skilled in the art of designing 

25 electronic devices how embodiments of these blocks can be manufactured with 
well-known electronic components. A detailed architecture of the contents of the 
functional blocks hence is not given. 

While the principles of the invention have been described above in 
connection with specific apparatus, it is to be clearly understood that this 
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description is made only by way of example and not as a limitation on the scope 
of the invention. 
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CLAIMS 

1. Broadcasting unit {BCU2) for broadcasting in an access network 
(ACCESS NETWORK) channels (TVl, TV2) of a distributive interactive sen/ice to a 
5 plurality of user terminals (UTl, UT2, UT3), said broadcasting unit (BCU2) 
thereto comprising: 

a. channel selecting means (CHANNEL SELECTOR), adapted to select 
amongst available channels (TVl, TV2, TVS, TV4) at an input of said 
broadcasting unit {BCU2) said channels (TVl, TV2) to be broadcasted; 
10 b. channel broadcasting means (CHANNEL BROADCAST), coupled to 

said channel selecting means (CHANNEL SELECTOR), and adapted to broadcast 
said channels (TVl , TV2) to said user terminals (UTl , UT2, UT3); 

c. request receiving means (REQUEST RX), adapted to receive from one of 
said user terminals (UTl, UT2, UT3) first type request information indicative for at 

15 least one requested channel (TV! ; TV6); and 

d. request handling means (REQUEST HANDLER), coupled betv/een said 
request receiving means (REQUEST RX) and a control input of said channel 
selecting means (CHANNEL SELECTOR), and adapted to interpret said first type 
request information and to control said channel selecting means (CHANNEL 

20 SELECTOR) to select said at least one requested channel (TVl), 

CHARACTERIZED IN THAT said request handling means (REQUEST 
HANDLER) further is adapted to check whether said at least one requested 
channel (TVl; TV6) is available at said input of said broadcasting unit (BCU2) 
and in that said broadcasting unit (BCU2) further comprises: 

25 e. request generating means (REQUEST GENERATOR), coupled to said 

request handling means (REQUEST HANDLER) and adapted to generate in case 
said at least one requested channel (TV6) is not available at said input of said 
• broadcasting unit (BCU2) second type request information indicative for said 
unavailable requested channel (TV6); and 
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f. request transmitting means (REQUEST TX), coupled to said request 
generating means (REQUEST GENERATOR) and adapted to transmit said second 
type request information to another broadcasting unit (BCUl ). 

5 2. Broadcasting unit (BCU2) according to claim 1, 

CHARACTERIZED IN THAT said request generating means (REQUEST 
GENERATOR) is adapted to generate said second type request information in 
accordance with a standard zapping protocol already used for said first type 
request information. 

10 

3. Broadcasting unit (BCU2) according to claim 1, 

CHARACTERIZED IN THAT said request generating means (REQUEST 
GENERATOR) is adapted to generate said second type request information in 
accordance with a standard signalling protocol. 

15 

4. Access network (ACCESS NETWORK) enabled to broadcast channels 
(TVl, TV2) of a distributive interactive service to a plurality of user terminals (UT1 , 
UT2, UT3), said access network (ACCESS NETWORK) comprising a plurality of 
broadcasting units (BCU2, BCU3) as defined by claim 1 organised in a multi- 

20 level topology. 
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ABSTRACT 



BROADCASTING UNIT TO BROADCAST DISTRIBUTIVE INTERACTIVE 



SERVICES IN AN ACCESS NETWORK 



In an access network (ACCESS NETWORK) wherein channels (TVl , TV2) of 
a distributive interactive service are broadcasted, the user terminals (UTl , UT2, 
UT3) send first type request information to a broadcasting unit (BCU2), close to 
the subscribers, to indicate the requested channels (TVl, TV6). In case one of the 

10 requested channels {TV6) is not available at the input of this broadcasting unit 
{BCU2), the latter broadcasting unit {BCU2) generates second type request 
information indicative for the unavailable requested channel (TV6) and sends this 
second type request information to a more central broadcasting unit (BCUl). 
Thus, a broadcasting unit (BCU2) close to the subscribers upon request of one of 

15 the subscribers either broadcasts a requested channel (TVl) to the subscribers or 
requests a more central broadcasting unit (BCUl) to be provided with the 
requested channel (TV6). 
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